This paper outlines a method for forecasting British general elections from national level vote shares at local elections. Although local elections are notionally 'local', the evidence suggests that they at least partly mirror national electoral fortunes. A simple general election vote share on local election vote share regression model that accounts for partisan differences and incumbency effects fits past data with reasonable accuracy. Based on the results of the 2013 and 2014 local elections, the model forecast a 56% probability of hung parliament, with a 78% probability of the Conservatives receiving the largest share of the vote.
Local elections in the United Kingdom are regularly used by politicians and political commentators as barometers of public support for governments and parties between general elections. Although they are officially concerned with local issues and determine the composition of local government, success and failure across the pooled election results are frequently taken to be a 'triumph' or a 'disaster' for the national level political parties and their leaders. Most evaluations of party performance at local elections treat the results as a 'nowcast' and offer their conclusions as to what would happen at a General Election if the local results were repeated. This paper seeks instead to assess the predictive capacity of local elections and develops a simple method for forecasting future general election outcomes by accounting for predictable variation between local and general elections.
The paper proceeds as follows: First It explores the potential benefits and pitfalls of using local election results as a source of information about future elections and introduces the two measures of national level results used in the forecast. Second it develops a method for forecasting vote shares at future general elections from national vote estimates at local elections. Third it outlines the method used here for converting vote share forecasts into seat forecasts. Finally it presents the forecast for the 2015 general election based on the results of the 2013 and 2014 local elections.
National results from local elections
In their present form, local elections have been held annually in England and Wales since 1973, following the passage of the Local Government Act 1972, with a rotating combination of different councils facing election each year.
1 That this is the case presents a number of challenges for using local elections to forecast future general elections: they do not include local elections in Scotland (which are all held on a separate, five year, cycle) and the different combinations of councils in different years may yield wildly different national level aggregations of votes cast, and indeed no official national level results are reported.
Fortunately these problems are overcome thanks to two estimates of the GB national (e.g. including Scotland) vote performance of the main parties at local elections as if they were held in similar circumstances to general elections -that is, they were held nationally and the main parties fielded candidates in every ward/division. The first, the National Equivalent of the Vote (NEV) is produced by Colin Rallings and Michael Thrasher and published by the Sunday Times, and is available for every election since 1980. The second, the Projected National Share (PNS), is produced by the BBC, and is available from 1982 onwards.
2
The forecasting model developed here in essence uses NEV and PNS national vote shares as if they were large scale opinion polls. Used in this way, local elections results have two potential advantages over conventional polling: first in terms of their sheer scale, and second that the information they provide is based on actual voting behaviour rather than reported intentions.
Using local election results to forecast general elections has several obvious disadvantages, not least the limited amount of information that is available -there are only 27 local elections that have the necessary NEV results and 25 that have the PNS results, which limits the complexity and accuracy of any forecasting model. It might be argued that since local elections are about local government, their results reflect local concerns rather than national trends. However local elections might reflect national political concerns to the extent that partisanship crosses different electoral arenas and local elections are 'second order' -that is, voters use the elections in secondary electoral arenas to express their satisfaction or dissatisfaction with national level governments (Reif and Schmitt, 1980) . However several authors have shown that voting in local elections is less 'second order' than voting in the classic second order case -European Parliament elections (Heath et al., 1999; Rallings and Thrasher, 2005) . Despite these caveats, national politics does seem to exert at least some effect on local election behaviour (Rallings and Thrasher, 1997) suggesting that local elections are a potential source of information about future national electoral fortune. Indeed local by-election results have been used with great success to forecast general elections (Rallings et al., 2011) .
Perhaps the most obvious disadvantage of using local elections to forecast general elections is the long lag between local elections and subsequent general elections -in the present election cycle the most recent local elections held before the 2010 general election were held on May 22, 2014 -almost a full year before the general election. The present election illustrates the pitfalls of such a long range forecast -the rise of the Scottish National Party during and after the Scottish independence referendum occurred after the last local elections, and so cannot be incorporated into the forecast.
3
These challenges illuminate the purpose and limitations of the local elections forecasting model. It is important to make clear that it is not intended to compete on equal terms with models which can incorporate more recent information into their forecasts. Rather it is intended as an attempt to evaluate the forecasting power of a particular source of information about party support and answer the question posed in the title -do local elections predict the outcome of future general elections? The model proposed here suggests that local elections do predict future general elections, at least to some extent. This is not because the vote shares at local and subsequent national elections do not change from one election to the other, but because they do change in systematic ways. The local election model should be seen in two ways, as a (very) long range forecast of future elections, and as a way of benchmarking party performance in local elections against past electoral trends.
Forecasting vote shares
Two forecasting models are developed here -with separate models for NEV and PNS. In order to maximise the information available for each forecast from the limited data available, analysis is conducted on the pooled data of each of the three main parties (Conservative, Labour, Liberal Democrat) and the combined other vote share. The local election model can be considered a special case of a votes on polls forecast model, with polls replaced by local election vote shares. The dependent variable for each party p at local election l, is the share of the vote they receive at the general election following the local election (general election votepl). The main independent variable of interest is the estimate of the party's share of the national vote at the local election (local election votepl) and different specifications of the model contain dummy variables indicating the party of each case (labourp, lib demp, and otherp, with the Conservatives as the base outcome) and whether the party was the incumbent government party at the time of the local election (incumbentp). These dummy variables are included to control for party and government specific local election effects -on average incumbent government parties tend to perform worse at local elections than they do at subsequent general elections (i.e. midterm blues), the Liberal Democrats tend to do better in local elections than they do in general elections, and the Conservatives do worse.
One piece of information is notable by its absence -how far in advance of the general election the local election is held. It seems plausible -or indeed likely -that local elections held closer to general elections will provide better a better forecast of future general elections than those held further away. However, incorporating information into the model about the time until the next election (analysis not shown here) does not improve the fit of the forecasting model and subsequent tests of the model suggest that, on average, predictions from earlier local elections are no worse than predictions from later local elections. The models are estimated separately for NEV and PNS using Ordinary Least Squares regression, the results of which are shown in table 1. For both NEV and PNS the analysis suggests that model 4, which incorporates local election vote shares with party and government incumbency dummies, provides the best fitting model, and so it will be used here as the forecasting model. Statistical significance: *** = p < 0.01, * p < 0.1
From votes to seats
In order to translate the forecast vote shares into seat share this paper adopts the method used by previous votes on polls forecasting models (e.g. Fisher, 2015; Fisher et al., 2011) . This method first applies the uniform change in the share of vote in each constituency implied by the forecast national share of the vote and then uses the Curtice and Firth (2008) method of estimating the probability each party will win each.
In Curtice and Firth (2008) the probability of party j winning constituency i from the predicted share of the vote sij is ∑ where
and λ and σ are tuning constants that have been empirically determined (λ = 1.5 and σ = 4). The predicted seat total for each party is the sum of the predicted probabilities for each party across constituencies.
Forecasting the 2015 general election
Forecasting the 2015 general election from local election results offers three challenges -one general to forecasting from local elections and two specific to the current election cycle. A general problem for forecasting from local election results is the question of which results to use. Although the results in table 1 suggest that PNS offers a slightly better fitting model the difference is small and not decisive.
Rather than choosing between them, separate forecasts will be produced for the NEV and PNS models and the forecasts averaged to produce a final forecast. Similarly, older local election results are equally good at forecasting as more recent results, again raising the question of which set of results to use. Once more the solution that suggests itself is to produce separate forecasts for each set of local elections and average across them.
Two problems specific to forecasting the 2015 are the presence of the Liberal Democrats in government and the rise of the United Kingdom Independence Party (UKIP). As the Liberal Democrats have not previously been in government there is indication as to whether they will experience a recovery as election day gets closer, and indeed the polls suggest they will not. This forecast follows the lead of Fisher (2015) and codes the Liberal Democrats as if they were not an incumbent party.
An ad hoc solution to the problem of UKIP is simply to treat the UKIP share of the vote as if it behaves as the combined 'other' share. Additionally the forecast will only use the two most recent local elections (2013 and 2014) , which took place during the period following the increased popularity of UKIP, which are also the only years for which NEV and PNS estimates of the UKIP share of the vote are available. Table 2 shows the input vote estimates and point estimate forecasts for each party for each national vote estimate for the 2013 and 2014 local elections. The forecast are remarkably similar and consistently forecast that the Conservatives will have a higher share of the votes at the 2015 general election. Unsurprisingly given the small amount of information used to make the forecast and the long lag between predictor local vote shares and forecast general election vote shares there is a high degree of uncertainty in the forecast. Figure 1 illustrates this uncertainty and shows the distribution of error implied by the standard error of the forecast for each prediction. From these distributions probabilities of key events can be calculated. Averaging across forecasts, this gives the Conservatives a 78% chance of winning the most votes. Calculating the forecast seat shares by using the vote forecast altered by the standard error of the forecast gives an approximate distribution of the probability of different seat shares. Using this distribution the probability of there being a hung parliament is 56% and the probability of the Conservatives being the largest party is 55%. Figure 1 . Uncertainty of forecast vote shares.
How will this forecast fare? From the vantage point of the eve of the 2015 general election, two estimates seem particularly over optimistic: the Labour share of seats and the Liberal Democrat share of the vote and seats. That the Labour share of seats seems optimistic is entirely due to the rise of the SNP and the inability of the local election forecast model to take this information into account. That the Liberal Democrat forecasts are optimistic reflects two things: one, regression to the mean -the current Liberal Democrat performance in the polls is much poorer than their average performance at local elections, and two, although the Liberal Democrat have performed poorly in local elections during the 2010-2015 electoral cycle, they have still outperformed their polling position.
On two key questions -whether there will be a hung parliament, and which party will have the largest number of seats -the forecast is remarkably similar to other forecasts which can incorporate a much larger amount of -and more recent -information. Given that the forecast here is based on a combination of information that is either one or two years old, this is no mean feat. This suggests that when used in a very simple forecasting model, local elections can provide a valuable source of information about future electoral performance.
Post-election postscript
Given the modest expectations of a simple model and the lag between local election results and the general election, the local election forecast model performed fairly well in its forecast of the 2015 election. The forecast vote shares (table 3) for Labour and UKIP were both within half a point of the result. The forecast Conservative vote share was less accurate, underestimating the Conservative vote by 2.45 points, though the model still predicted a clear Conservative lead over Labour and indeed was closer to the actual result than the eve of election opinion polls. It is worth noting that the different forecasts consistently predicted the Conservatives would be ahead despite the fact that Labour was ahead in all of the input local vote shares (table 2). As predicted in the pre-election commentary, the forecast Liberal Democrat share of the vote was a drastic overestimate -the actual result was almost half that of the forecast. The seat forecast fared less well, as shown in table 4 (which also includes the UKIP forecast of zero seats, unintentionally omitted in the pre-election write up). Like most other forecasts, the local election model incorrectly predicted a hung parliament, though it was less bullish than some forecasts, with a 44% chance of a majority. This can largely be accounted for by three factors: First, under predicting the Conservative lead in vote share. Second, the rise of the SNP in Scotland accounts for many of the over forecast Labour seats (as predicted in the pre-election write up). Excluding the Scottish seats from the calculation, the forecast vote shares translate into 244 Labour seats, considerably closer to the mark than the forecast including Scotland of 287. And third, even with the correct vote shares input, the Curtice and Firth (2008) 
